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INTRODUCTION:  Reports  on thyroglossal  duct  cyst  carcinoma  (TGDCCa)  are  rare,  occurring  in approxi-
mately  1%  of  thyroglossal  duct  cyst  (TGDC)  cases.  The  origin  and  treatment  of  carcinoma  arising  in TGDC
are controversy.
PRESENTATION  OF  CASE:  A 38-year-old  woman  presented  with  a  midline  neck  mass  at  the  thyrohyoid  level
for 3 years.  Ultrasound  revealed  a  2.4  cm  cystic  mass  with  a solid  mural  component  and  microcalcification.
A  small  right  thyroid  nodule  was  also detected.  Sistrunk’s  operation  was  performed  and  the  pathology
was  a  primary  carcinoma  arising  in  the  TGDC  with  a close  surgical  margin.  Total  thyroidectomy  was
done  and  revealed  a 4 mm  papillary  carcinoma  with  partial  invasion  through  the  thyroid  capsule  of  the
right  lobe  with  a 1  mm  papillary  carcinoma  at the isthmus.  The  diagnosis  was  a  primary  TGDCCa  with
multifocal  papillary  thyroid  carcinoma.
DISCUSSION:  Sistrunk’s  operation  is an  accepted  procedure  for the  treatment  of both  TGDC  and  TGD-
CCa.  Additional  total  thyroidectomy  has  been  proposed  but still  controversial.  The  aims  of preoperative
ultrasound  and  ultrasound-guided  fine  needle  aspiration  biopsy  (FNAB)  are differential  diagnosis  of  the
possible  diseases  and  operative  planning.  The  results  which  suggest  a carcinoma  arising  in  the  TGDC,

synchronous  thyroid  malignancy  and  metastatic  cervical  lymph  nodes  are helpful  in  determining  the
magnitude  of the operation.
CONCLUSION:  Ultrasound  and  FNAB  of the  TGDC, thyroid  gland  and cervical  lymph  nodes  are  the  use-
ful  preoperative  evaluations  leading  to  the  accurate  diagnosis.  The  definitive  treatment  is  Sistrunk’s
operation  with  the  possible  addition  of  total  thyroidectomy  and  neck  dissection  when  indicated.

©  2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

The most common congenital neck mass found in over 75%
f cases of childhood midline neck mass is the thyroglossal duct
yst (TGDC) [1,2] and it also has been reported in approximately
% of the adult population [3,4]. Thyroglossal duct cyst carcinoma
TGDCCa) is very rare, accounting for only 0.7–1.6% of the cysts
5–8]. The differential diagnosis between TGDC and TGDCCa is dif-
cult because both diseases have a similar clinical manifestation,
pecifically an asymptomatic midline neck mass [7,9,10]. A sudden

nlargement of the mass can occur during infection however if the
ass is fast growing, of a hard consistency, is fixed to surround-
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ing structures and there is evidence of cervical lymphadenopathy
a malignancy should be suspected [1,3,5,6].

An accurate diagnosis of TGDCCa is usually achieved from
histopathology after surgical excision [5,7]. Following diagnosis,
Sistrunk’s operation which involves en bloc mass excision and cen-
tral hyoidectomy with tract excision up to the foramen caecum
is recommended for TGDCCa [9]. In addition, total thyroidectomy,
neck dissection and radioiodine ablation have been described in
treatment planning [2,7]. A preoperative diagnosis of TGDCCa is
helpful in planning the extent of the surgery, the selection of addi-
tional therapy and the information shared with the patients [5,6,9].

2. Presentation of case
A 38-year-old woman  presented with a painless midline neck
mass for 3 years. She had no associated symptoms and no history
of previous neck irradiation. She was  clinically euthyroid. Exam-
ination revealed a 2 × 2 cm cystic mass in the thyrohyoid area.
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Fig. 1. A midline cystic mass with septation (white arrow) and a solid mural component (black arrow).

black arrow) in the mural mass.
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Fig. 2. Microcalcification (

he palpable thyroid gland was unremarkable. Preoperative ultra-
ound revealed a 1.8 × 2.4 cm cystic mass with septation and a solid
ural component with microcalcification (Figs. 1 and 2). A 4 mm

ight thyroid nodule was also detected (Fig. 3) and there was no
ervical lymphadenopathy. A fine needle aspiration biopsy with-
ut imaging guidance was carried out and yielded a nondiagnostic
esult. Sistrunk’s operation was performed and the pathological
eport was a 1.4 cm papillary thyroid carcinoma in the benign
yst. A primary carcinoma arising in the TGDC is suggestive due
o the presence of a thick fibrous wall with squamous epithelium
nd normal follicular cells. Lymphovascular invasion and a close
urgical margin were reported. The patient was informed for a
otal thyroidectomy due to the pathological results and the right
obe lesion. Pathological report of the thyroid was a 4 mm papil-
ary carcinoma with partial invasion through the thyroid capsule
f the right lobe with a second 1 mm papillary carcinoma at the
sthmus. The final diagnosis was a primary carcinoma arising in
he TGDC with multifocal papillary thyroid carcinoma. Radioactive
odine ablation was then administered. At the 12 month follow up
nvolving clinical examination, cervical ultrasound and radioactive
odine whole body scan there was no evidence of any recurrent dis-
ase. The thyroglobulin and antithyroglobulin antibody levels were

0.2 ng/mL and <20 IU/mL respectively. The patient has been tak-
ng synthetic thyroid hormone with a thyroid stimulating hormone
evel of 0.5 mU/L.

Fig. 3. A small hypoechoic right thyroid nodule (black arrow).
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Table 1
Suspicious characters for thyroglossal duct cyst papillary carcinoma by imaging.

Ultrasound

Cystic with solid component [5,6,9]
Intracystic septation [14]
An echogenic mural mass with intralesional punctate
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calcifications (microcalcifications) [5,9,14]
Cervical lymphadenopathy [9,14]

. Discussion

Carcinoma arising in the TGDC typically presents as a midline
ystic neck mass which is identical to the benign TGDC and diseases
f the pyramidal lobe of the thyroid (including colloid nodules, fol-
icular adenoma, cystic Hashimoto’s thyroiditis, thyroid carcinoma,
nd ectopic thyroid tissue), cystic parathyroid tumors, cystic pap-
llary thyroid carcinoma metastasizing to Delphian lymph nodes,
ermoid cysts, and branchial cleft cysts located in the midline
4,8,10]. Due to its rarity, fewer than 200 cases have been reported
n literature published in English [2,3,5,7,10]. The diagnosis of TGD-
Ca is usually made from surgical specimens of an excised TGDC
8].

Preoperative imaging is aimed at 1) performing the differential
iagnosis of neck masses 2) checking characteristics of any malig-
ancy in the mass 3) evaluating the anatomically functional thyroid
land and 4) guidance for the specific site of the tissue biopsy
2,5,8]. Ultrasonography (US) is the imaging test of choice due to
he advantage of being simple, rapid, inexpensive, and does not
nvolve any exposure to radiation. US highlights suspicious features
f a carcinoma and can be used for imaging guidance for a fine nee-
le aspiration biopsy (FNAB) [9,11–14]. An uncomplicated TGDC
rom US images may  either show an anechoic, well circumscribed
yst or a pseudo solid mass due to the presence of proteinaceous
uid content whilst TGDCCa may  appear as a cystic mass with a
olid component on the wall (mural mass), sometimes with evi-
ence of microcalcification, or as a tumor invading the cyst wall
1,5,6,8,9,14] (Table 1).

Due to the simplicity of the procedure and the low complica-
ion rate, preoperative diagnostic FNAB has been recommended for
se in adult patients for treatment planning and patient counseling
nd also for enabling a differential diagnosis from other malignant
iseases such as lymphoma and metastatic Delphian lymph nodes
3,4,8,11,12]. However, because of the low frequency of malignancy
n children, routine FNAB may  not be cost-effective and appropri-
te [3]. The diagnostic accuracy has been reported as only 53% with

 false negative rate of 47% due to the hypocellularity of the cystic
ontent [3,8]. The patient in this study did not have an ultrasound-
uided FNAB of the midline mass and the thyroid mass so a second
peration was needed. From this we recommend cytological sam-
ling of the solid component and the suspicious thyroid nodule
sing ultrasound-guided FNAB and on-site cytologic evaluation
hich may  improve future outcomes.

Carcinoma in TGDC can be classified as primary, secondary and
ulticentric [5]. Primary TGDCCa is that the carcinoma arises de

ovo from the cyst [3]. The evidence to support this theory is the
ell lining of the TGDC is typically squamous epithelium but het-
rotrophic thyroid tissue has been identified in situ up to a level
f 62% [2,5,8]. Secondary TGDCCa is that the carcinoma metasta-
izes from an occult primary tumor in the thyroid gland because
arcinoma has been observed in 20–56% of the removed thyroid
land in TGDCCa cases [3,9,11–13]. In multicentric TGDCCa, the
istologic report of the resected midline mass should be a follicular

ell-derived carcinoma with the adjacent area of normal follicular
ells and epithelial cells whilst the thyroid gland also has the second
rimary carcinoma [5].
PEN  ACCESS
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The definitive management of TGDCCa is Sistrunk’s operation
[2,8]. Opinion on whether addition of a total thyroidectomy and
prophylactic neck dissection to Sistrunk’s operation should be car-
ried out is still controversial [2,3,13]. Although It has been shown
that these additional procedures have no significant effect on over-
all survival [2,13], the incidence of papillary thyroid carcinoma
(PTC) in TGDCCa cases when the thyroid gland has been removed
is up to 56% [2,3,8,12] and cervical lymph node metastasis from
PTC of the TGDCCa has been reported in 16–25% of cases [3,13]. We
recommend these surgical extensions should not routinely apply
to all TGDCCa patients. US should be carried out in every patient,
not only to evaluate the midline cystic mass but also to enable the
investigation of the thyroid and cervical lymph nodes. The sono-
graphic characteristics which are suggestive of malignancy in the
detected thyroid nodules are solid hypoechoic nodules with micro-
calcification, irregular/ill-defined margins, rim calcification with a
small extrusive soft tissue component, extrathyroid extension and
taller than wide [15]. US features of the lymph nodes suspected of
metastatic thyroid malignancy are microcalcification, cystic aspect,
peripheral vascularity, hyperechogenicity and round shape [15].
FNAB of the suspected thyroid nodule and lymph node should be
carried out to ensure accurate diagnostic confirmation. The criteria
for a thyroidectomy include malignancy or suspicion of malignancy
from the cytologic report of a thyroid nodule size >1 cm,  extrathy-
roidal extension of the carcinoma, nodal metastasis, a history of
head and neck irradiation, and a family history of thyroid cancer
[15]. Thyroidectomy is also mandated if TGDCCa has a close or
positive pathological margin or there is evidence of a multifocal
disease, for example TGDCCa with synchronous thyroid carcinoma
as the patient in this study. Therapeutic central and lateral compart-
ment neck dissection is recommended for patients with clinically
metastatic nodes. Radioactive iodine (RAI) may also be consid-
ered in cases of patients of intermediate to high risk of recurrence
such as extrathyroidal extension, extracapsular extension of TGD-
CCa, lymph node metastasis, or distant metastasis [10,15]. Thyroid
hormone therapy is prescribed generally at a dose necessary to
keep the thyroid stimulating hormone (TSH) level being suppressed
[12,15]. The overall prognosis of TGDCCa is excellent however long
term follow up is recommended [4,7,11,13]. Periodic clinical exam-
ination and US for surveillance are significantly useful and serum
thyroglobulin needs to be evaluated during follow up in patients
who have undergone a total thyroidectomy with or without RAI
[10,12,15].

4. Conclusion

TGDCCa should be considered a possibility in TGDC patients pre-
senting with a hard mass which is fixed to the surrounding tissue or
associated with cervical lymphadenopathy. Ultrasound of the mass,
thyroid gland and cervical lymph nodes is the most useful preopera-
tive evaluation in every age group. The definitive treatment of TGDC
and TGDCCa is Sistrunk’s operation but if the ultrasound reveals
the signs of carcinoma in TGDC and thyroid mass, these could be
either secondary or mutifocal TGDCCa, then the addition of total
thyroidectomy should be considered.
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